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J tz:. : this trwertion i^lates^a peftoirft^ 

\ chiaracten^cs of a asnk^ 
i.-5 :;kayakingi^:sur^^s^^^ 



.^Background tb^ttw invehfion^^ ^: -^E-"^:' 

USA patente 4984986 and 5099689 d 4 

ro\ftring appafa^^^ whfeftirjiMsu /^"^ 
;■ ^: the^achmeu ■ ' : :''-'tv"-^ - • / \ • ■ * ;vr ::r' \ . ; * 

USA. patent 6308649 disploses a monitoring system for sail boat racing whicii; y . 
15 . : provides feedba<c* to:lhecrgw of .:such pa^ameters.a^s wind. speed .:arKi direction.: : 

ISoat speed; sairBoaf iromfort shape, line tensiidhs; rudder angle 

. : SQme:dpvelpp oiSiunBd in nqn: water spo 

: / USA 61 4a26i2 discloses a: blKe mourtecl:sporte computer . including a GE?S:. , . 
20 rece^/e^to provide a mapping f^^^ 



It Is an object otthis inyention to pro^^^^^ a device Jbr real time mqnitbring of bb^^^^^^ 
boat and athlete perfonriance Jn on water. sports. 



25 Brtef dTOcriptlon of 

to this end the present inyentipn provides an on water data logger which . 
\includes , . 7y . 'z:. : 

a) vA:movement sensortoi5«^ ; ; ; 

. b) at feast one physiological sisnsor attachable to a human body 
30 " c) ai control unit torecelve the d^^^ from (he acGelerometw^ flie 

physiological- sensor- ..."/i^"; 
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f) storage f^^^^ 

■:.:-:-5.. • j \--.g). ■ 



on 



• ... v.- A" 



related to the; sport 



10 



. produce out puts that correlate to :; [ ^ ^ . " . .vr :^^ 

. . a) .boat speed. • • 'w.- .. ^-..r . ... ^ ^ . • ; • 

bfaccelera^^^ 

... ; c) .strote rate; ' 
IS .; .The moyement $en$Qr is.preferaU^^ atgcelerometer butiriay disc be ari 

impeller unit to siense.Veldcity oi^ a GRS unit te> sense mstiantahebus boat positron 
andvelocfty or com , An imi^tier maylbe flt^ 

-boatfiuilandfe 

impeller js that it does impede bpat:speed and is thus: not deslrableifor use during-- 
20 competition. Alternatively a micro fluid flow: sensor ma/ 

measure the water flow pasta point A:miQr!g\ 
- fluid flow sensor would not irhpei^^^^^^ speed; A GPS receiver transmitter ^ 

rni.ay be Included in the device to derlye:location and speed parameters. 

25; . The physfoldgical sensors used are attached to the boat crew- Heart rate is tlie 

prime parameter to be measured and this may be sensed using electrjcai sensors:. 

or micrpphone^^^ RespliBtoiy rate is aiso::lmppitent and may.be:m . . 

. . sef^ingihe stretehing of a qhes!; band :or using:a microphone ahd signal 

iiacognftion software: Andther:pafameitef is arterial oxygen saturation which may 
30 . bd:measured hon Inyaslvely by a sensb^^^ on an eariobe or finge^^ using 

puise 6)dmefry employing an infiii red absprptipn tecbnj^ spectr<^CQpy 
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w.v.v.-- .V w - • . ■.■-".V •■ .•.A—.v v. .V.- V » v . • "w ...... %..>«%.' vv v 



.Figurs 1 la.ajschiie'n^ 

shell ■ - • rr- " 



5 Figure I;: 

an oaiT^nian's^ ■v-::..:..r;\: r: --^"'""rf:-^":^^ 

The acceieroriieter provides a PWM output where tfiie duty cycle^is reiy^ 
accfeleratfon; On the risl^^^ 

value is- captured and used to calcujate th^::aci^lerQrneters .duty:::cycle. The 
10 firmvyare alsg jndudes^sn al^^ 

. ; *: : a; small amount of . drift- . A imore detailed, algorithm that: cditiperisates 



Theimpelle^^ 

0 \rotetipns^^^^ NK.impener.:.The:MIJ(90^ is plrdgrtiinimed.^ 
: IflOmV/haT^Dotputf^ 

amplitude to a usable range. jHis signal fS;tfien sampled using;an at.1:2Q!3liz. 



^^^^^ T Compaq iPAQ computBrprbgrammed to 

20.: present the date in a form that is useful to a coach orrowisr ■] 
... The mrdrojDrdcesisor is a Hitachi HIDB4F367;2FP which; ste H8/300H 
farTflly^;lts main feati^ ../t;-;. . . ^ 

- eight 32-bit regi 

- - Serial cpmmunjc^tion Intefface (SCI) . . . : . . 

25; > . lO-bitADC (4xhahhete^ : 
2- kbytes of 

The^date for t blo^^^ (by:3 pc 4 channe(s).:will be .pa6kagi^:and: tfansmttted In a 
. single frame. The sampling time fbr:a frame (1 block M l SO sa^mples/seb) will be 
30 equivalerif 16 6.6rns^^^ will be oomMhed wi 

■ -Information^ • ' / .^.r 
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■I 



J- ■.. ... .A* '•.<.•> ^, 



^ J ^ A tptai; of efght;byte^:ijs^^ tb ibBn^m^^ 

.5;;^:heacller;: Jyw Impeiier Rotation: coUnt and :^ : 
: :::::::::jMe^ secondi^rdtte in 

Table 1 shbvte a^^^ ^9p^K.9^ franfTi'ng anB network info 



Table 1 





;; , \ Ffiame headfier(xEE) 




; f -Nurnber of ^!.ock?(4 
:: ^ :r^Nufni>er of ctiannelis (4 hifcsX. . 


. ■ 3 


... . ACG.'^Y" bit8 l-8v^ ^' 




-^ACC-^-bits^s-ie ;-' .j:. 




ACC"X",btt$.1:^8\ 




.:ACC "X"t»ife:&^16 > :•; • 




.r:: Im^IiM' lotion 




Heart rate co.unt(8bits) 



Table 2 :illustrates^^h eji^mple 6^ the^bit stream for 2 frames. The first frame 
lO:^ (TOhtairifh^ and Impeller. Rotattoa^^ and the second 

frame cxfhtai^^^^ count and; Heart Rate 

. V count-*- ■ ' : - • • . r " ".' ■ 





•.' -"^ • ' ♦A.',' ■•• V,..*- VU .^-A- 
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. ... . . . Data Stream - 


/■y Meaning 


".OxEE- • V' 


: - Header Byte: :. ::::: : 


• : •'r:.--30xl3 


: One Block; eg;3Charihe^^ 




Ac«jY Lower Byte : — 




Acc Y Upper Byte : 






.. .. ... . . 0x46 vr "'* 


:: :: : Acc X^^L^^ ; 


. 0x09 v " 


Acc X Upper Byle 


UXUl ; . •; 


irnpeiier Kotation.vQunt 




Header Bytei:: 


- ; 0x1]^:::^^ -; 


One BIbck, :eg.4Cliannels- 


r \' OxfiS 


Acc Y Lower Byte 


; — • OxEA.. \ 


Ape Y Upper Byte 


. r ■ . • •.0x48.; . ' ; 


::; Acc X LbS^ef Byte 


■ ■' ■-•...:QS:C9 ■ '/ ^ 


AcgX Upper Byt^^^^ 


-. -7-.;. - ■•0x01;:. 


jnripeijerRQtatipn Count : 


• •* . :. 0>m . 


V Heart Rale Courtt 



The data logger unit rs powered frpm. a 9Volt battjefy, which Is jegulated down to 
• 5 5v6lte;Jhternal!^ ' ■ . . - 

; The dimensions of the data (ogger are::25mm x 30mm x 9mm (smaller that the 
.average vmatchboxK^ All the chips that have -B^ amongst the 

: smallest availabre ih thei the Hitachi Hp64F3675]Fp measures on i 2mm 

X 12mm> this incorporates a 64 pin archjtecUjre and the :ADXL262 measuring only 

10 ■ ;5mm xSmrp,. V r : . . " 

A single iiinit may be used foreach crew member w rale lines for each 

crew.rnember can bei Included with tiie acc^leron^^ arid speed data to provide 
a cdmposifeset of clata. In a^hiulti (^ew boat ea^^ crew mernber h^s a receiver 
withlpi 2 fee! tiiat pj^^^ rate srgnaiilpm.th^Rolsr h©^^ monitor 

15 stnapped tQ:e^ch crew member^ Each "heart rate monitorlransmits uniquely 
coded signal thatis assigried to ^^^^ 
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^ receives thelieiart r^fe inember$:b^^^ ifirom the heart/rate^:.. 

A GF«:uni6j^ could rom 

iiw lirtfrpius. for GPS; JThe^ sfiare the 

i^iifij^ 6e^^\ llna and c<^^ : 
GPS unit -Mt^ firnrtware code 

. - added feri^j^ ^\ z .r i-r '.^.r^ • "':: 'r^ i^rr 

.instead of using an.lmpeiier to detect boat speed a water^^^^ may. be 

used« /One preferred PG|E(^ or sillcbh ba^d nrtici^^^^ 

..sensor that^Xisfes a^^^ sensor. that measures t^^^^ 

: change In tempe^rature^-p^^ heater.:and sensor to detennine 

the fluid flQW rate whfch jn th^^^ ^ fIxed:polnt on the 

. boat hull: thls.:can then be used top mefia^re boat^speed. - - • 

.Those skilled in the art will fealfze that the invention mj^x te. li^pleiTi9.nted in a . 
variety of embod^^^^ craft and.the:tiunnber.of ; 

personnel In thewater praft^^^^^ also be used to gather data^. 

applicable to th^ 



1 rf-..- ... v'v 
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:\ :.Art Gff: water daca logger wHlcH^incli^ z r '-^^ ; ■ 

V.:: • ia)v\a-mbverheht-^ " 
^ ^ :: v b)r-at|ea^p 

' physlcHogicarM^ ::;r:: v:'"* v • T: * 

d) sald-cohtrol unit bdri| |3f6^ 

and tiansfonii^^ into use^ paramete for assessing peifgrm^^^^ 
10 ; -^ -" e) dte^^^ . :r ? 

f) storage means fDrstoringii^B parametersand/dr- - ■ 

. .. . g) . telemetry means fdr lratt^ 

. point , . /* . 

If " . 2. ; An on water da^^ Ipgger.as cfajmed In claim 1 in which the data: logger Is 
■\ fitted::}p^a:rowing::crafl and physiological sensors are fitted to each crew 
member and arranged to cdmrnunlcate vyntti said data logger. ^ 

' y 3. Ari pn wat^^^ in: which the movement 

20 ; sensor is an accelerometer tinat is used to derive strolce rate for a rovinhg 
craft:. - *r • - . ' ' ' . ' ' . : . 

4. >yi oh water data logger as d^^ . . 

* ' y ■ . Inciudes a.ljoat speed sensor . : ' . • ; * ::/: 
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.5. An on water data Idgger as claimed in any preceding claim jh which the 
/ ^ physiological sensor is ^ ; : :*. * . : - . 
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V ^^^^^^^^ . . . A . • V- .A- vv- v. 

..J. v.* -v-. wv. • •: ^ .'.V. 



.::::r:: Impelier l3r :fl&\n?ser)isi6rta:sSTO^ Velocity; i GPiS unltt^ - 
5 . velocit)fr a heart rafe m jtom^ : r: 

' and provide a of the heart; raite^^:^ 

bestbred '^^ 



•k-".V.V. • .V." 



* f.' V.V. J- 




